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5 mftftm- 

mJ^»M&Wi: uresis ftfcw try a-^fc^tf^ofc^© 
,~ m 

T5o CO 

io HHk&ffi > 
'bfafc (er) Jj:*5»t5se5f©ift*t1?a, &&xm\z*s\fZ>&&E*<Dm&m § 
jSHJia©lS^^*i«Fi-5filfJ&ia@-CfcS (Hampton, R. Y. 2002. ER- S 

o 

associated degradation in protein quality control and cellular Q 
regulation. Cfcrr. 0/>i.a. Cell Biol. 14: 476-482. ) 0 KgBfiBJfiT?Wu fffc}^ -< 
15 ffe£*b5S6ICte ER <*£T?jEL< 7*— A-7*-*f ^^^^15. Ud» 

U ^t©se^ er ^A-t-5Jfe^<o^^^#t-«J;*?s -OPpI®^ 
J3Ri-5fe*. I&I©Ty7^- ^JS^ (urp) t^^tbSmjS^^ 
(Welihinda, A. A. , Tirasophon, W. , and Kaufman, R. J. 1999. 
The cellular response to protein misfolding in the endoplasmic reticulum. 
20 Gene Expr. 7: 293-300. ) 0 URP JC&#ff»W^ Jfc&^l&WteB^ (elF) 2a ©^jg 

itKx\)mitt£m^(D^^±i^m^m.w^irix, er x^^^y^—^f^ 

y^LfcSfiRO^ oft5iSliS»'>L, £fc Bip/Grp78 *5£tF Grp94 Srgtf ' 

y^LfcSet ^EL< P ^f-f Jl5 ( Ron, D. 2002. 

25 Translational control in the endoplasmic reticulum stress response. /. 
Clin. Invest. 110: 1383-1388. ) 0 URP \Z%frfr%> hT. ^7t-^7^^ 
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er mmftffi (erad) £ UT^fe^S^t^^^J; 

Hampton, 2002) 0 ER ft(D * * Y^tVXcWft 

l^¥L»j4MJ§fr<^ ERAD ^i^V^Tte. CHIP (Hsc70 <£> C *^Sf^ffiS6W) 
(Bal linger, C. A. , Connell, P. , Wu,Y. , Hu, Z. , Thompson, L. J. , Yin, L. Y. , and 
Patterson, C. 1999. Identification of CHIP, a novel tetratricopeptide 
repeat-containing protein that interacts with heat shock proteins and 

10 negatively regulates chaperone functions. Mol. Cell Biol. 19: 4535- 
4545. ; Meacham, G. C. , Patterson, C. , Zhang, W. , Younger, J. M. , and Cyr, D. M. 
2001. The Hsc70 co-chaperone CHIP targets immature CFTR for proteasomal 
degradation. Nat. Cell Biol. 3: 100-105. ; Imai, Y. , Soda, M. , Inoue, H. , 
Hattori, N. , Mizuno, Y. , and Takahashi, R. 2001. An Unfolded Putative 

15 Transmembrane Polypeptide, which Can Lead Endoplasmic Reticulum Stress, 
Is a Substrate of Parkin. Cell 105: 891-902). — (Im Imai,Y. , 

Soda, M. , Hatakeyama, S. , Akagi, T. , Hashikawa, T. , Nakayama, K. I. , and 
Takahashi, R. 2002. CHIP is associated with Parkin, a gene responsible 
for familial Parkinson' s disease, and enhances its ubiquitin ligase 

20 activity. Mol. Cell 10: 55-67 ), gp78/AMFR ( Shimizu, K. , Tani,M. , 
Watanabe, H. , Nagamachi, Y. , Niinaka, Y. , Shiroishi, T. , Ohwada, S. , Raz, A. , 
and Yokota, J. 1999. The autocrine motility factor receptor gene encodes 
a novel type of seven transmembrane protein. FBBS Lett. 456: 295-300. ; 
Fang, S. , Ferrone,M. , Yang, C. , Jensen, J. P. , Tiwari, S. , and Weissman, A. M. 

25 2001. The tumor autocrine motility factor receptor, gp78, is a ubiquitin 
protein ligase implicated in degradation from the endoplasmic reticulum. 
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Proc. Natl. Acad. Sci. U. S. A. 98: 14422-14427) N Fbx2/FBG1/NFB42 
( Yoshida, Y. , Chiba, T. , Tokunaga, F. , Kawasaki, H. , Iwai, K. , Suzuki, T. , 
Ito,Y. , Matsuoka, K. , Yoshida, M. , Tanaka, K. , and Tai, T. 2002. E3 
ubiquitin ligase that recognizes sugar chains. Nature 418: 438-442) 
5 tP^Jfe^-^^^P ;*f~*J&S**&£*l/*C*5»K ER Kl^T ERAD ^£$!|#Pi-5 

ERAD ^te. mtk&thZ ^*'7*—JV7 ! 4 y^LfcSe«©t*^*f5fc»> 
mi&MM*, mnfofcmmir Z Z. t £ frTV^ 5 (Travers,K.J., 
Patil, C.K. , Wodicka, L. , Lockhart, D. J. , Weissman, J. S. , and Walter, P. 2000. 

10 Functional and genomic analyses reveal an essential coordination between 
the unfolded protein response and ER-associated degradation. Cell 101 : 
249-258. ) 0 Mti8:<OW%K& r> > UPR &&W&1t.\Z ERAD 3&©#H&?ft*£3&S. ER K 
*3tt«5i§JJ&S&W7*— ^7*^ ^fcfcfrrf ZZ.t&%itbfrX^Z> (Lee,A.S. 
2001. The glucose-regulated proteins: stress induction and clinical 

15 applications. Trends Biochem. Sci. 26: 504-510.) &> 5 ER ^ M^flJi^H&ffc 

fritz. (Nakagawa, T. , Zhu, H. , Morishima, N. , Li, E. , Xu, J. , Yankner, B. A. , and 
Yuan, J. 2000. Caspase-12 mediates endoplasmic-reticulum-specif ic 
apoptosis and cytotoxicity by amyloid-beta. Nature 403: 98-103. ) 0 

20 erad w>(DWiMfc&mirz>&z>m<Dt bmM<Dft*w$ftmmmm&n 

W #S £. D ( Jana, N. R. , Zemskov, E. A. , Wang, G. h. , and Nukina, N. 2001. 
Altered proteasomal function due to the expression of polyglutamine- 
expanded truncated N-terminal huntingtin induces apoptosis by caspase 
25 activation through mitochondrial cytochrome c release. Hum. Mol. Genet. 
10: 1049-1059. ; Bence, N. F. , Sampat, R. M. , and Kopito, R. R. 2001. 
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Impairment of the ubiquitin-proteasome system by protein aggregation. 
Science 292: 1552-1555. J Hirabayashi, M. , Inoue, K. , Tanaka, K. , 
Nakadate, K. , Ohsawa, Y. , Kamei, Y. , Popiel, A. H. , Sinohara, A. , Iwamatsu, A. , 
Kimura,Y. , Uchiyama,Y. , Hori, S. , and Kakizuka,A. 2001. VCP/p97 in 
5 abnormal protein aggregates, cytoplasmic vacuoles, and cell death, 
phenotypes relevant to neurodegeneration. Cell Death. Differ. 8: 977- 
984. ) „ * tc » ERAD %k ©f« t£*- X V 6 ICt? &> Z> ^—^r^A^ 

(DUMti. fi^Mtt^W-^^y^^^ (AR-JP) &&-fZ>B%-\z.&^ 

tII©ttgHMS:4 C 5 t £>*bTV> 5 (Imai.Y., Soda, M. , and 

10 Takahashi, R. 2000. Parkin suppresses unfolded protein stress-induced 
cell death through its E3 ubiquitin-protein ligase activity. J. Biol. 
Chem. 275: 35661-35664. ) 0 iftbOfcULtt, ^EM^ £Xmttafc1tZ<Oim& 

ftM^JSttfrtrm^fcaft** V~~~>"y\z£*), RING-H2 

15 *f-7Srtt5 er tsftiseitfesif^^f^y^^ (E3) 

Hrdlp/Del3 ( Bays, N. W. , Gardner, R. G. , Seelig, L. P. , Joazeiro, C. A. , and 
Hampton, R. Y. 2001. Hrdlp/Der3p is a membrane-anchored ubiquitin ligase 
required for ER-associated degradation. Nat. Cell Biol. 3: 24-29.) ©t 
htemfle-CfcSW \?*V V/HRD1 (J£AT. B&Lt tr*"!* >M £v^) Sr 

20 ^a— ~^?\sfco 

i// >>&m%y (sit, traj ^mrr) ^aM^<ia#-r 
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— ^T, 9 SJ ^<D yeast homolog <D Hrdlp }2 N ^jfiu |Vgy^, 

HHS^S^H 1 © lot UT^pPj^TV^So h l^JfctfSttMSfc ITIi, 

h Y> jl^Q^^fe^-^TT UPR (unfolded protein response) > ® ERAD 
10 (endoplasmic reticulum-associated degradation) t W-Xf^ yeast Hrdlp fi®<^> 
ERAD ^M^-T^o ^<?>£ ?^ifli«t^§ UPR ^ ERAD £ t> o T & 

* fc erad o»i t> tx r n - *mm-r % £ ft 5 o 
l^fcivv if^-y E3 gtt^^or ^fcMF^&v^-cte er 

15 y^fe^Sr £d>£>. yeast Hrdlp tW\UK ERAD U/hJ^#:^ M/*J&# 

*mmw%-t>&±.7&(D£ 5 m^w* h uxjfc^mncD ? % erad klih#u 
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totems z(D^vx^te&famz&^xmi%$m#>bth, ?n-7 7 —^ 

J&^HbUS" £ h fc b U mi: J: 9 Lfc J^itfr #;£J«»rt- 5 tc a£> i-^ ^ 

js& u^r tmefsj *m^tcMmfrt>, ^m^t.m.'o a^w-^ vu^kz 

&7jk&.-t-Z>-b<DXhfy > £fc ERAD <Z>^jg£^#;^<£ik^44£&fck^£l^5 
^*i,&T-K:&v^< ^UV^JI, £ &oTV^ 0 ^fc^fefc^fcj; 5 ^ ERAD 

ERAD fc^T^&^f'JSr&oTV^ W bf^-y ^©*!6SrS» fc-fS i "C. 

[ii&t© (a) - (d) ^h^^m^^m^fi^TM^m^w^t^n^ 
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( c ) mzm^ : i ^fa^o^sis^ t> tz z # v x ? k t * b v ^ 

io ( a ) ia?ij#-*§- : i iz.mm<DMmmw t&tz <fh7o %u±(omm^m 

•raxm^tP, -h|B[l]tc:|B«6C^o 
[4]itlflip$«{£*5V^ SXT(D (a) - (d) bMlRiS ft 5 Wj* 

(a) IB?!j#-5§-: 2 K:fSijft(DT 5 / 
20 ( b ) @B?iJ#-5§- : 2 fclEg^T 5: J Wtmmfc&^X 1 ^ U < te^^T S- / 

IB?iJ#-§- : 2^l5S^T^ym@E^J^b^^>®e«i:^^{-lKl^^ 
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[5]^r^» (a) - (a) frbft%mfrbmifc£frz^i?frfa<Dm&^&fcteZ: 

( a ) SB?iJ#-i§- : 2 KlSB#<Z>T 5 / ^BB^'J^ £> ft % W; 6^ 

(b) @a^i## : 2|!i|B*©T$/Bfeia?!»2i*5V^l^b< W:«»[Or$y 

( c ) @b?ij#-5§- •. i {zm&<DM£mmt>* h ft s # y * * k^mj> 

* = 2Ki|B«©r5yilE^l3&>6>3&5Sefti:*IB«lfc|RI«ftKeif 
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[io]#t hWiW&if^-mnwim-e&z, ±m9imm(o^ik^m&^y £ ^^ 

5 [1 2] 13. 5 Bffii&<m<D%ifirX*hZ>, _h!5[l 1 ]|S^cD5tjfiL^^m^^#t 1- 

io mikm^B^Mmo 

[1 5imm$FMti&X~foZ>, _h|E[l 4]|a^^»itJkm^B ; E-^/^JiSo 
15 [1 7]^T (a) d»b (c) ©Ig^ttf, 5fM^m<^&^j<^*^ y~ 

20 (b ) _k»( a ) Z£^tfrtfeXttWn$fcWlB W tf^- y >-3te^»«fcas^* 

25 [18]£*T (a) (c) ©XS^tf x ER * hV^^J©^ ^ V —~ ^ 
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#6 (Nucleic Acid Res. 16:7583-7600, 1988) 0 W \?$T V ^^RAH^O^J^ 
fccDNA9-f -7*7 y — **6> (Nucleic Acid Research, 16, 7583, 1988) , BH^!l# 

^y^f^K (SL (Sl-5) ^if) LEVI'S If^-y ^kma&tt-t-ZyoW (Leek 
a-Czemik, B. et al. , Mol. Cell. Biol. 15, 120-128, 1995; Heon, E. et al. , 
25 Arch. Ophthalmol. 114, 193-198, 1996; Ikegawa, S. et al. , Genomics 35, 5 
90-592, 1996; Katsanis, N. et al. , Hum. Genet. 106, 66-72, 2000; Giltay, 
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R. et al. , Matrix Biol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Gene 
t. 22, 199-202, 1999) &JBV^1WH • If M % <fc < . £fc> IE?lJ#-5§- 1 Kft 

io ^iB^T^y^sB^*3v>xi^b<«m^r^ /m^gm^ 

*3 «£ teft^n WcT ^ / mE^J £^rr zm&W, (2) hE?o## : lfcia 

S<£>^IBW> b ft 5 tK y ;* ^ v^-^ K * b y ^* > h *^#TTvn^ ^ y 
^XfS^y W FIC iota- K§Jlfcl6S, (3) BB?!l##: 1 
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io m%£tem&m^-£tiz> 0 

3i/&mm-i-z>ijW;&mifz>zkfrx*%z> 0 -rtet>*>, i^-rx? 

20 _hfE* h y >- h McfctfJia-ZMX-te 6XSSC, 40%#;/vat 5 

h\ 25°CX*<D^4yy Bis 1XSSC N 55°CT*tf>*$fc$t£V^ofc^#&: 

fc*5»t5->/ tf^-y y©*^n^a- V1r&tf])x?ujr7- KcDJMUj&SRTtB-e 
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@H^IJ#-^: 3 <Dm.mmmti, m&m^"- lKl&tf 5 1293-1295^111 "r^gca^ 
tRl/TV^. @E?lJ#-*§-: 4 t£lE«©T 5: / SffiB^ltt. @B^J#-^ : 2 

#tt5412&<DAla^dtbTV>5 0 

t hWWJ/ (SB?W§-: 2) ^MSr#Ab-C#fcSa®^ _blB<E>«fc 

-Kt5seRi4x fchwwyv (iE?d#-s§-: 2) ^r^y^iB^j^ 

0%£*_b % £&K:0S;L< W:80%Ri: (00*.fcf* 95%£A_L) ©la^J©!!!— tt&JTf, 

20 h £rffJ/B bTfi 1 5 r t 5 [fllfcfi 0 *WA7*~- (DDBJ) fc*3V> 

FASTA N BLAST, PSI-BLAST, &£Tf SSEARCH %g<Dl&m&$iM&fflffi"e% 5 
[09^rf B^DNAt*— 9*^9 (DDBJ) ©frod/iNf h Ofe |5H&lftX (Search and 
Analysis) <£>^*— "i? ; http://www.ddbj.nig.ac.jp/E-mail/homology-j.html] 0 
National Center for Biotechnology Information (NCBI) (^*5V^T, BLAS 
25 TSrJBV^fctfe^&fi 1 § (#|*_k£NCBI©*— ^-^O^sW h© 

BLAST<£>^<~^; http://www.ncbi.nlm.nih.gov/BLAST/; Altschul, S.F. et al. , 
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J. Mol. Biol., 1990, 215(3) :403-10 ; Altschul, S. F. & Gish, W. , Meth. Enz 
ymol. , 1996, 266:460-480; Altschul, S. F. et al. , Nucleic Acids Res. , 1997, 
25:3389-3402) ] e 

0Ua.fi Advanced BLAST 2. lK35lfZ>T ^ S W®M<0^— ft^tHfix rfxx^f^ 
5 .MlIblastpSrJBVV Expecffil^rlO. Filterf^TOFF^ LT S Matrix^BL0SUM62tr 
ffiV\ Gap existence cost x Per residue gap cost, ^oit^ Lambda ratio^r-^rtt 
•ett 11, Is 0.85 (f7t;Hf) ^K^UTtfefHSr^TV^^ 1^— ft (identity) 
©fit (%) ^#§widS-et5 (Karlin, S. and S. F. Altschul (1990) Proc. N 
atl. Acad. Sci. USA 87:2264-68; Karlin, S. and S. F. Altschul (1993) Proc. 
10 Natl. Acad. Sci. USA 90:5873-7) „ 
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#:t>u<f«#: N Mc#toK.ti. ffiM* j $>±m&&jk, mmm, mmmta 

JM\ Sng4, Mfifift&A, ^©m©^m#(-^©^(-^«?fi : v> 

5 So 

^©^jfiL^^ft^W^J; 9***^ l 0 ©ift^Sfc UT^jo. lmg/kg~ 

j&L Og/kg, b < tt«&0. lmg/kg~^10mg/kg, X \) MtL b < tt*&0. lmg/kg~$Jl. 

(bone cavity) ^fc#5i^T?§5, 3tjfr#&BJ!&©flil©A^teJ05£F 

25 H£U IfcJllHm J56JE;&tf/&A©JM«, *A^JfiL»»rJW«FjliL«r»C»i:-t-* 
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Ztlb (DUMfrb (DmiJhn'fflti&CD'&^te, Herzenberg, L.A. r Weir's 
Handbook of Experimental Immunology, 5th edition J , Blackwell Science 
Inc. 1997 fc$£V>HJfei-££i:as-e£5o "f-fc*^ & CD34 $C CD33 

#l CD38 ^#&^£JlV>T:&^l$K:^&U -fe^y-^-Srffiv^Cjib^ 

/V*^^ — % 7f/i#!^-f^ (AAV) -<^* — % J^^/W^t^/V;*^ 
. HIV *<9 9*~ «^<0^>^/^^**©*^^^fcfflV^fetb5■h4fcl«JI&^ 

y* — SrJlv^S^tfe* y >-^/W^A*tfc«fe, DEAE-^.x b^v&U 
15 hn^i/'-i/ayS, y*Ky— Agu y /K 37 3i y 3 v^f ^n^f y^x^ 

#>-K (SL) /WH£;ft/-CV^ 0 SUi N Sl-5fcPfr*tl/5^ftl©at^f- (Lecka-Cze 
rnik, B. et al. , Molecular and Cellular Biology, 15, 120-128, 1995) t . D 

*K IH— W^6K"Cfe'5"Brtgtt^i^V> 0 flfc<£>SL£ LTfci: accession number AAA65 



WO 2005/016367 PCT/JP2004/0 11951 

-17- 

590 (nucleotide accession U03877K 138449^ NP_061489 (nucleotide accessio 
n NM_018894h NP_004096 (nucleotide accession NM_004105h ^fcfi-tttb^ 

S^tfc^y^StfcoTt h^/ t^y y^y/^f (bb?u##: 2) K%g 

^^5?Stt3^^5*i''*:?K&fflV>5i:£3&S'T?#5 (Lecka-Czernik, B. et a 
5 1. , Mol. Cell. Biol. 15, 120-128, 1995; Heon, E. et al. , Arch. Ophthalmol. 
114, 193-198, 19965 Ikegawa, S. et al. , Genomics 35, 590-592, 1996; Kats 
anis, N. et al. , Hum. Genet. 106, 66-72, 2000; Giltay, R. et al. , Matrix 
Biol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Genet. 22, 199-202, 19 
99) . 

10 r. <D «fc 5 9 s / V ^ V is K* 1t tt r. fo* =« — K Ufc^ V ^ ? u^rf- K 

^ 5 ufcw tf^-y ^y Y*mMMMk-rz>Wi&, sl ses^ttS:^ 

15 R-Wte&lb ftLJ&'fr*?* ^S-t^-e#5 0 £f c . SL & = — KUfc^y 

25 ^^£5Hb£*5fc&©:£&te\ &!k&MmK±&]^t£is; try^*fctt 
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fctfs, W ^y 5 1 1 3 . 5 B^tM4|c^i^5. 

ztitco ufc^oT, v^y tf^-y v^^ey $/^t^ ^ik^gtm. 1 t> 

%/J t^y 1^^^/ y?TV HMWER* h U^m^'&Ttf iX^jgHLfc 
^mwv^^t hmWob Lttt, nf?Llfr#j 7^h, 

25 . ?-y-3% b^v?, ^-7, tebm^vi/m) *m&^<, # 
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# - £ UT tt % 5?7f PT*# (DT) -A5t^^^ HSV-tk3frfc^& 2f h 5 • 

iMf ^ Pyf^fy ^PCR# lc £ 9 > IE b < m^m^. 6> frfciitt £31IRi- 5 £ t 

5jfiL»*fe»»»«:if©»WSr#^ -oStt> WUfc^tr^DNA^Srfr^o - 
@a£i2r5 0 J;|Bt^^SB^^ibT#fe^c^^DNA^^ffv^, *-^y 

r^-t^^ifeN y#if>rAjsfe*ytttiRNAft3&aftcij;D % ^£,#dna_l 
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frTSRNA^- Ki-^DNA^tf^^^-S:, _b|B t IH^^BffLtt^roKtt^ 

*fc, iRNAfcfete. W if V ;^®&®£=*— K-T5DNA. 09*.^ SB^J##1^ 

mt^M^^^^^MAa:^^U7t-m^RNA^m'f" ; 5^^^ — _L1B£IrI 

10 fle«r#*tfi.fcV\, 

ttW^rM-r^o w©J;5fcteSt<B3B^f*. io.5 0#^t?*>S, ^^fcfe. 10.5 
0tfHSJl|^-e*>o-CS:5Bt!:S*13.5 0»^©J&fF^ 3tJfiL^&> bX>t>tfifeW 

a^^b^ro^^fcfix^ -i^Srfi 1 ? ££# s -C£5o ^^mco^f/^ 

20 tfbtbSo 

25 LT#{b^&^1*&5^LTv>5#-S^ ^4fc«tt3fiiliL»^AoffeKjWo 
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£fc % ffloWMox? V — ~>yjfmb ITfi, UT (a) (c) ©IS 

( a ) w M-y ^mfc^mffe&frmvx^z&M.^&*:7*^t 

5 @ 

(b) ±ib (a) nn(omhv< te&jifemmKfit-m^ y \?*v >^m^-m^ 
mkmm. * rasa* 

few try ^->-©a^^*$*^x/H&fi 1 ^fflv>6r t^T?%s 0 j^ftjfc 

15 ysj&W^ ^v^/V^. ^©{toER* h W^Sr#^M#5^^V^ 
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-?hZ>W>&fe. naked DNA£ Lt, WfM<D b 7 7 a ^ v' a £ 

^ UfcTUNELT y -feW J: 9 =fT 5 - £ # s "t?£ 5 B TUNELT y*M ^rfTlS©^ y h ft 

20 

m i w tr^-y ^a^©«w^fea%^-H^J;tfWc-e*>*o is ka) 

(LacZk ^j*-^ S'i'*** h7^7x7- ^5t^^ (Neo) „ $?77i)7t 
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m A (DT) N iS&Xf pBluescript II (BSK) te&mftX*7FV± 0 JBWcffiJ 

mBBU&%&>T<D X 5 : B, Bglll ; P, PstI ; E> EcoRI ; X. Xhol ; N. 

Ncolo @1(B) {4, * — FT* is Wit. ES ^P-^i^fo/y^T^h 
(£*T r S yno +/ -J fc*^*T<5) -^^^Hl±^^SH^<t D^Cfcl&iS^ * — ^<£> 

5 tf y^n y nwf**tw-e*>5. m±m (^t> r sy no + ' + j s) 

TT2 ES $BJH3 (WT) 58 itWPIKl^ — W-f tlfc ES ^ D — V (^n — ^-1 N 

^pt-^-2) (D^V ADNASrBglll-^mfcU WP^Tv^^D^XL 
fc 0 syno + ' + *5 £ X$ syno + '"T W^"Cte N ^tl^tb 7. 4-kb *5 J: 11. 7-kb Ht^" 
CTCo syno +/ -Ti?X(D&m\Z.£V)± Cfc E13. 0 J§&ff^b)£iltU*:^#: 

10 DNA £ P s t I X*mit U -LIE £ H C^o-y^ /P^X bfc 0 12 1 (C) te. 

If^^cry h^fW^^-r^-Cfc'So syno +/ "^rffi V^fc^gH^ <t t> £Cfc 
E13.0 fl&fi^k^-gtbfc 20/ig <^ h — ^/VRNA W fcT^y l^P—^fcW: 
^!)t^7/Vft K-3-y y|ft Kn^ — if (G3PDH) /n-^Tv^yy ^ 
^^-^a^bfco 01(D)«, E13.0 mftt>*Z>m&K&*m\^ SES-PAGE X*fr 

15 ILfc (50i»glfif/v-y) fif*Sr^-t-Wtf«>5. f^vs^K: 

HI2» > E13.5 fr^eyiyPTVh (£*T r S yno" /_ J J§M?0^5?M 
Sr^i-^JC-efcSo H2(A)«, syno + '\ syno + '-*3 syno-'- E13. 5 T?*fl&£F 
©^HR«r^"f-. syno +/+ i:J±:i^U-CllC^:t $T?S>9. 3E 

20 ^i~ 0 g|2(B)H: N ^-7 b^^U y • xt^^feUc syno + '\ syno + '-*3 £ Xf 
syno"'" E\S.5^f7*ffeft<DUfflfflft*7F-1r!¥M:-Z%>Z> (Xl0) o 

0 3tt % E13.5 S&£P«fc 9*5cUfcJlfJ«©j|ft«fc****t-WC-e*>5. syno + '\ 
syno^itf syno"'" E13. 5 ©fff»§I^-©?¥#|BSr*i- (X400) o syno''-j^-f?^^ 

25 ®4te, syno^f?**™^^ 

MSr^-f-^H-CfeS. (A) syno +/+#> syno V-JteJfcfc*<Bflf»^© TUNEL 
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fiffi1&&&&'f(*200) o TUNEL Wi&^fe syno 1 %"Cfco/t©K:« , U 

syno -/--ete 25% k SHi£«:?j* bfc G w <D «fc 5 fcJffI&-C#l§fS § frfcjiV^ syno -/-^ 

4otf5^r • ^^V^Sfcfeft***-*" (x200) o 

5 H5tt, E10. 5syno- / J^^»5tliQ.^r^i"^ : ^"Cfc ^>o ^^^U ^yy/PK • ^ 
Alf^febfc, E10.5 syno +/ \ syno +/ -*3 J; I* syno"'-^ d^^-fibfci^jflL^ 

HI 6 E12. 5 syno-^-ff ©5tJfiLilr^i-^KT?*>5„ ±®fi^# E12. 5 J&#© 
10 $m J&L © -9" <f h * t° ^«##*r*SJR: ^^-To syno +/+ ^fr t J±l^ b T , syno^J&fF 

(^PP)o T&fe*4?V aVP/l'K • ^ A1fT?5tefeUfe E12.5 syno +/+ *5£L* 

15 0 7 12.5 0 §ff<£> ^yno +/+*5 / y^T^M Jyno V-J&fP&3l50>fff 

£ t £ T V ^» 5 (syno +/+ : 4.60 %, syno -I- : 0.90%, £cl=P t?^i~) 0 

@8I^ syno"/" MEFs f* ER * hl/^ ^*J-t-5^tt<^li*P^^-r^X*3 «t TJ« 
20 ^77tfc5. @8(A)ft, syno +A ^J;t^ syno^ 17 * E&jfccD MEFs Sr % iS^S 
<£>jfc?ff (1% FCS) #*fiif»-e. Fas ^/ ? TvMftffc (ljug/ml 1? 48 B#|J8) N 
XilftflM* (6 GyT'72^ra)> (1 M M "t? 48 ftR) , *5 £ t^-;*; 

v^i/y (10 ng/ml 1? 48 H#W) Mrtf**fcT# V^JWj»tr«Hffi-t-<5 *\ 
*fc«*^® (-) ©**»Elb^:3gm«r^*r^llt?*>5. TUNEL flfljffc: «t «9 
25 ^jHeiaSrtfeliiU^:. IH8(B)f*> syno +/+ *5 «fc U syno"/" MEFs ^UfcJE 

*05*!l*"e«!!aUfc*&*«r^i-^9 7-efc5. 8lflS5Etfeffl ELISA (Boehringer 
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Mannheim) £rfflV/*T DNA <Z)||fi\H"'fls£r3EE:Si~<5 ^tt<ti9 % T# h— >*£r$!)^b 

fc„ *P<0.01 o T*Kh — syno -/ ~ MEFs ©#Ctt. ? ■Jl'tf ;V*?l/%> 

W VS'"e&3gLfcfc©K::i3V^ ^rtb^frltf) syno +/+ MEFs £ Jfcffe LTi^ofco 

B8(c)», Lacz raw t?#-y >-5t^ (+) ^rftsrf/^;^ 

5 — (100 moi) $r syno v+ *5j;t^ syno _/u MEFs «^tfct, B&aZE^lKlC^ 

jfif!l"e*0!SUyt#l*Sr^ , t - ^7 7t?fc5, syno _/ - MEFs {ilSSV^T, ER * hV^i^ 

5wir%^i-iat?feSo wtr^y^o r«|gji^cj ra N erad mofifcH&^b 
7—sf^mt&mWi£ (CIA) ti*Tti5i, is/\?*Vi/fe 

15 ERAD^Sr^bx riawtg^lii^j K^TmiifcsSflSrtsSo 

20 mmmn i// y yi^© / ^ ^ t b v ^^©m 

tc ®i)o fc*e>s c57BL/6yy y-i ^ w t^y ^ 

cDNA ci-^^ufcc at^^mRP^^ K^^iglc Ncol Mi&fEffl U 
fcfK 5t^£> NcoI/BanHI »f^t & LacZ #i? y h tfiLfc (Saga, Y. , Yagi, T. , 
25 Ikawa, Y. , Sakakura, T. , and Aizawa, S. 1992. Mice develop normally without 
tenascin. Genes Dev. 6: 1821-1831. ) 0 pMClneo SjfeCCi^^-^-Y i/ls&K * b 
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y-y^y^v— £ (Neo) i&fc^-jj±-yh (Strategene x V V Tjtk 
7 • tJn— Y) & LacZ at^^T^^iafiUfCo W tf^-y ^Sft^O 1.85-kb 
<^EcoRI/NcoIi»fJt*5J;t^8.5-kb <Z> Sall/Xhol ^rtf - ^ £ *L b <7> # * y hO^rtt 
^*L±^*5 <£ XfTmZ-^tf>tc 0 DT-A *tyht©^©!^ £*TlfrfcfB5&&*L 
5 TV^<5 (Yagi, T. , Nada, S. , Watanabe, N. , Tamemoto, H. , Kohmura, N., Ikawa, Y. , 
and Aizawa, S. 1993. A novel negative selection for homologous 
recombinants using diphtheria toxin A fragment gene. Anal. Biochem. 214: 
77-86) 0 

C57BL/6^?*£ CBA ^^7^(D Fl J3£ff Efe#S<Z) TT2 ES $Bfl&<gr N i^BU^IBS^tb 
10 TV^ J; 5 fc7-f — iBJ3S±T?J$^bfc (Yagi,T. , Tokunaga.T., Furuta, Y. , 
Nada, S. , Yoshida, M. , Tsukada, T. , Saga, Y. , Takeda, N. , Ikawa, Y. , and 
Aizawa, S. 1993. A novel ES cell line, TT2, with high germline- 
differentiating potency. Anal. Biochem. 214: 70-76. ) 0 ^<D TT2 ES IfflJfelC 

^-y atg mmmife&m^ i/7u—j*<d i ac z at^*5 £ 

3^1/^ hnTK^—i V-i ^RjG4 1 8-CiltRU neo »14 TT2 ES ^ n — ^ 

20 ^siLfco nm^fitz.^ v—i/frb%k&Vfmh*:mu^ 0jpw*Bgin x«m 

2 O^lliEUfc syno +/ " ES ^ n — ICR tf> 8 $B;MJB5K:S£A Lfc (Yagi, T. , 
25 Nada, S. , Watanabe, N. , Tamemoto, H. , Kohmura, N. , Ikawa, Y. , and Aizawa, S. 
1993. A novel negative selection for homologous recombinants using 
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diphtheria toxin A fragment gene. Anal. Biochem. 214: 77-86. )„ 80%Sr^X. 
5T^~ ^&<£>^&«r^i-3 3M C57BL/6 DBA1 (t£3E»U % JSSB 

& 515*3 «fctf£Pltg (yolk sac) J A DNA SrlMf y hfl¥#f£fcfi£ PCR 

5 fc (HlBfe), at^MIH^fc^. WT^T^-f ^-StJ^tc ; 

5' -ACACAGTCACCTCCGGTTCTGTATTCACTG-3' (HI 1 A 4 1 TPIJ h 
5' -CTCAGTAACAGCGTACCAGGACCGTTCCAG -3' 

Ztltb<D7> : 7 4^-&m^X PCR ^mmVtCo PCRfS, 96*02 96^30 
60°C30 #H!k 72*03 ^W^lM ^/V£r 35 ^/K *J&1^ ^/l-^tf) 72°C10 
10 #IW0>#£KJ£\ •^o^4°C-C^*Pirv>5^#-t? ; ffofc 0 ^<DPCRfi?^f^J;9. 

_h|B 2 0(Di4 bfc syno +/ - ES ^ n — ^3: ICR-8 MlimA Ufc^JP:. S?* 
-A7-fvh7^5s'i / Hy|:ig^Lfc (®ib^e) 0 mMlz.mi^X^^v&& 
15 tt-C'feS syno +/ -Fl ^!7*»£#Rni^ mM^mX*$>V , K^>^^I©^^ 
ktufr/^ofc (^—^^^^o syno-^^X^rf^m-r^fcJ?)^ syno +/ " 
-r?*£:£IB£-fr> ff^^^at^M^I^^Ufc^ N syno-^^^fil^^^tt 

20 tfni^iciifc^&o-cv^r ttfmbfrbteotc mi)o 



WO 2005/016367 



PCT/JP2004/011951 



-28- 



X"7 V 


h— 


■ / 1 
+/+ 


+/— 


-/- 
( <fe 


)( 


-/- 

5E ) 




10(2) 


2 


8 




0 




E18.5 


3(1) 


3 


0 




0 




E17.5 


4(1) 


0 


4 




0 




E15.5 


5(1) 


1 


4 




0 




E14.5 


50 (8) 


22 


22 


0 




6 


E13.5 


81(13) 


27 


47 


2 




5 


E12.5 


104(17) 


26 


67 


10 




1 


E11.5 


35 (5) 


8 


18 


8 




1 


E10.5 


26 (4) 


8 


12 


6 




0 


1 — £JU 


318(51) 


97 


182 




39 





5 t> 1 3 P ffi(D syno +/+ Ji&fi\ syno +/ -Jfc# & X X? syno-'-J&fP ^ ^ 7 A DNA. h — * 

( Chomczynski, P. , and Sacchi.N. 1987. Single-step method of RNA 
10 isolation by acid guanidinium thiocyanate-phenol-chloroform extraction. 
Anal. Biochem. 162: 156-159.) fcM^3< Isogen (Nippon Gene) &ffi^XMM 
U E13.0 J&fP*»fe b~ i^^RNA SrSMSiLfco ifcfc 20/t g © h'-^/l' RNA Sr^U 

77- Ufc 0 ^cz— ^^LfcS'/ tf^-y V cDNA 77^V^M^*5it5 1235- 
15 3028SS$-*B^-f-5 DNA^n— y7*WW7'!) 

@1B^C *5 itJK D ^i-<t 5 ^ syno^J^-mW tftf-y istit&^&X. 
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[HIM 2 ] syno-'-J&ff 121*3 5T#? h — V* SHUIS 
5 v// tT^-y ^m^^^^S^^^pg^lH^-rSfcfe, E10.5-E18.5 

(PBS) *p(D 4%s<7ft;i'J»TA' i rK K^tfU&^Sr— Sfelttt^7 7^ 

10 TUNEL ry^KlftfflUfc. b^tfV^^fcfe^ 50% FCS *5j;U* 10 mM 

EDTA Sr-g-tp PBS «f»j!15|^jfiLS:IlIiRUfc. E12. 5 JS#tf>J36OTF CTO 1 ml * 
T? 25 ^$-<lrfflV>Tii^U 7/zl & 200/zl ©*(fttlH:*3RUx h^fc" 

15 Ell. 5 T?f* syno^'fiFtf)*^ (88.9%) fr*kjf*SmX* tb^ tz.fr , E13. 5 T?ri 
r < :bT syno-'JM? bME#bTV^^ £ flS|&«> fefrft^o fc (* Do 
E13.5 <D]feft*T&mmmz.Mm Vtct syno^f?, syno +/ -J^4f*3 J: TJ« 

syno +/+ |lIMff^ra{C^_b(^^^^m{«fee>^^^orJ: (HI 2A) e * 
fc#»^Wfctfc*fa>e> 1 $> syncf'-J^fiqc&V^ £Rfc««&3**£cb"rv^ fci* 

20 b^^tcmnt£^Mfem#>bfrt£fa'?tz. (®2b) 0 

b2»b. syno-^ff^ffflimm^^^B^T^f^bfc^^:, syno +/+ J!6f?^ 
tufc (0 3). 3fc*W\ Hajfi«fJEOl&$»: syno-^ff-C^T^ i ^^«© 
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±ft<Djjm-?M$£^K.o ^thbM** TUNEL ifflutLfco TUNEL 
3^|g#(MEBSTAIN Ttf h—iSX^ciy h IL Medical & Biological Laboratories, 
Nagoya, Japan)j£ £ <? ftfc^n h a— /KcLfc^ot^lLto 1^5 3 

1000 CD TUNEL g§t»M:£:# * h U TUNEL !§ 

E12.5 -e^r^ ^^mj&m-zt «? tJitsfii^^v^Tm^^m^tbfco £ 

fcTtf h-^^m^<Dmt syno +/+ Jfc# (1%) ^JfctfcbT syno"^^ (2 
5%) fc^TMc^JfiBL^fc: (14A) 0 ^^^Jl&#T^i. iX/ tr^-y 

10 

[Hife09 3] syno-'I^^JfoJ^ttSJI^ftT^ 

■r^^ifefF©iE#*iii^5ae-ett. i&sk(D^Mm^t eu.5~ei2.5 m.K$m 

M ^ ^ B fp If ^ fT i" 6 ( Zon, L. I. 1995. Developmental biology of 
hematopoiesis. Blood 86: 2876-2891. ) Q Null 

&iT t&^'l If bfrX Z> (Nuez.B., Michalovich, D. , 

Bygrave,A. , Ploemacher, R. , and Grosveld.F. 1995. Defective 
haematopoiesis in fetal liver resulting from inactivation of the EKLF 
gene. Nature 375: 316-318. ; Okuda, T. , vanDeursen, J. , Hiebert, S. W. , 

20 Grosveld, G. , and Downing, J. R. 1996. AML1, the target of multiple 
chromosomal translocations in human leukemia, is essential for normal 
fetal liver hematopoiesis. Cell 84: 321-330. ; Kieran, M. W. , Perkins, A. C. , 
Orkin, S. H. , and Zon, L. I. 1996. Thrombopoietin rescues in vitro erythroid 
colony formation from mouse embryos lacking the erythropoietin receptor. 

25 Proc. Natl. Acad ScL U. S. A. 93: 9126-9131. ; Wang, Q. , Stacy, T. , 
Miller, J. D. , Lewis, A. F. , Gu.T.L. , Huang, X. , Bushweller, J. H. , Bories, J. C. , 
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Alt,F.W. , Ryan, G. , Liu, P. P. , Wynshaw-Boris, A. , Binder, M. , Marin- 
Padilla,M. , Sharpe, A. H. , and Speck, N. A. 1996. The CBFbeta subunit is 
essential for CBFalpha2 (AMLl) function in vivo. Cell 87: 697-708. ; 
Tamura, K. , Sudo, T. , Senf tleben, U. , Dadak, A. M. , Johnson, R. , and Karin, M. 

5 2000. Requirement for p38alpha in erythropoietin expression: a role for 
stress kinases in erythropoiesis. Cell 102: 221-231. ; Spyropoulos, D. D. , 
Pharr, P. N. , Lavenburg, K. R. , Jackers, P. , Papas, T. S. , Ogawa, M. , and 
Watson, D. K. 2000. Hemorrhage, impaired hematopoiesis, and lethality in 
mouse embryos carrying a targeted disruption of the Flil transcription 

10 factor. Mol. Cell Biol. 20: 5643-5652. ; Kawane, K. , Fukuyama, H. , 
Kondoh, G. , Takeda, J. , Ohsawa, Y. , Uchiyama, Y. , and Nagata, S. 2001. 
Requirement of DNase II for definitive erythropoiesis in the mouse fetal 
liver. Science 292: 1546-1549. )„ ^wT?. syno -/ J^^*5 if 5 itlfo. £»tfcM 2r 
mtTZfrtb. E10.5. E12.5 <7)**lJkfc;J;tJ* E12.5 <Dm^m-(D^-C h*fc°^ 

15 ^m^fro 

3te1\ — IkmshLfDVtWi&Mtif-rztcibK, eio.5 frbnbtitzLmnftmn%%± 

•feU, syno +/+ ^J:U?syno +/ -(DlKimfr^#^^ (3. 0±0. 66X 10 5 «) *S£& 
Vtc (BI5) 0 syno-^fr-Cte, syno +/+ 4o IP syno +/ -J§6# t Lt, ZKDWP 
(8.3± 0.46X10 5 £BJ3&) &7Ft$fttc 0 ZbK, syno +/+ #^T*«T^ b — Is* 
20 4i^^tb^^ofc<3D^*i-b-C. syno-^jfiL^T'^T^ b — ^Xl>m$> bfoK- (® 

m^, r.yk&iin.Tbmfrtix^z 12.5 B^<Dmnsk(D^^^^n^± 0 - 
tdfcwmm^zti. &fcmm^^^tcj&MfcjkMi>m#> btiZo E12.5 con 

25 ffish&.l&CDpk'&X^ syno +/+ (4. 0±0. 18 X 10 s «) ^J^tSSLT syno" / "^#T?^ 
fc^&WtiDm'P (18.0±0. 19X10 5 !fflJ3&) &7jk&tlfr m6) 0 ££>fc: N syno" 7 "^ 
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— i^^Wc, E12.5 ©^t?ttSiA/ifiR8?)6)^3&^ofc 0 Z(Dm&%1lkfttZ>l£ 

"f>&*>t> hemophagocytosis (D^ (HI 6 T^^fiPt?^ 
i~) tt, syno +/+J ^ syno +/ -T^*^^^^^Bfe^V^(D(^b. syno^Tftt 100 -v ^ 
B77- ^IS4 I 22<®^^r#^iiAnU-CV>5r ^dS^^^fc (*3)„ ^<£>r 
fc^b, 10.5 0»^fetb7^J: 5^T^ h — V^^jB^ b7h*^3»tt^JfiL©4& 
T?*)5Jff»fc*5V^^^ci7T— S^^J: * -fc©*^ E12.5 * 
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M0Jt&ffe +/+ +/" 


-/- 
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^JffiLj^lfefe $ *Vf V> 5al 9 ©fi£t?llffi Lfc(Kawahara et 

al.,1999) 0 trvgtflCT?— Ute^T b Ufc„ MC-fttf*:®^ 

^WjfcKJStt^T n*i?xy^f A (diaminobenzidiiie 

substrate chromogen system ^ Vector Laboratories, Burlingame, CA) ; SrfflV , » > ?is#<£> 

j3 -^n If ^©»5l3^ syno-/-T*W: syno +/+ -v 1? X ^Vc^Wg^WP b 
X^Z^bftWbfrktZotzL (H7) 0 r<Oi!£J|M*5£jfiu £ t) 2fe5tJta.^^ 

15 

20 MEFs ^r^ilbfcio MEFs 10.5 Bifctf) syno^ «fc TJ* syno^-f?^^^ <fctJ* 

fiftUfc&W&Sr, 20%*v-J3££PJfiLfit (FCS) &^&?/l"<iy=i^m4-y/W%i&Xi% 
m\^tc 0 ZL<D MEFs (Ji^J- Lt£ilT© 4 o^T^K h — v^jfjij$t£r^ V If ha T^Px. 
fc 5 ?u—)-;V%i Fas £tflc (Ab), y MM, V—ft-?^^^ (N-^ JJ 
25 4fcl51.W3l.Jh feJ:^^^^^^^ (Ca 2 -ATPase PJL^J)„ 

*f^^#T^f4> syno -/ " MEFs Ttf h — ^ X'fflB&Vbtmte syno +/+ MEFs (6± 
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2%) ZVhMfa^fz. (16+4% N |8A). Fas fc« y J$ltT*f3:> i V 

* syno _/ - MEFs $3 £Tf syno +/+ MEFs (OWii^WL L&^o ft. (Fas : syno _/ \ 45 + 2%, 
syno +/ \ 43+4% ; y MM ■ syno _/_ 34+6%. syno +/+ 31 ±2%, m8A) 0 — ^ ER * 

h i/xmmM^&%v~*^j^>&£x$?7'i<'jfju3e^x~tt, tunel 

5 syno"/- MEFs <D»S S yno +/+ MEFs b ik&.VX^tl^fr 1. 7 f&*3 Jit/ 2. 4 ffiFUHUJfl 
Ufc (33±7%(£*j-LT 56 + 3% ; 38±7%^*fUT 90±1%, |g|8A) 0 $ feRl % ER X 
hl/^^#^J^^-f-^^tt« N ffi*^^^^T?ii*Pbfc (I3 8B) 0 

_blE syno"/- MEFs ktWtTtf? WTO^V/ If 

^-y ^i^^rfAtSi V&M&frmn$ci-Z>fr%WitiLfc 0 Adeno-X 

10 (^^) M^i-J:^ MlkM^V>Wi.WK$£\,^ (Clontech Laboratories Inc. 
%V 7*/U~TM. /^oTA'hK Flag 9 J V V^fcte: LacZ ^>at^ 

^Sr^tf TfJ /V*^? # — *MWk Lfco HEK293 end-point 
dilution Tv±'(*ft? Z £M£ «9 . ^/V*fi»>cD;trtffi£$J^Lfc 0 
^fcO^^/WM&^ifc (^9 — ^EWtMifc : PFU T*$!l^£*b5) moi £ V 

15 T^Ufc 0 ^MEFs^^)5t^?r48^ra^m$^c:^, t^©^It^lU 

syno"^ MEFs Kl^oV^T. Fas LfcT *K f — iX^*5 £ y mMfc £ o tit 

^ — £tb&^ofc<7){;i;kfL, ER b l/^^oT^^^frfcT^ h^-^;*f3: 
20 l/*^ — (HI8C) 0 MVCtiSi:, ^Vtf^U 

i/fiER* h l/^^i I9^^^6T^ h — MEFs & W^^n.— f-5flS x 

Fas -iitcfey Ilt^ <£ 9 mm tSfbZTtf h — ^Xfab W £ tbfc V ^ t i)^^ 
Ztl&o £ £l-> CH0P/Gaddl53, ATF-6. if-12 m<D ER * h W^^^tt 

SSM^^S:^-**^* y"r^ £ VM$r syno" 7- MEFs 
25 V^•r^^b(^®eK^ + fl#$^-CV^S^i:OTi? ) p ^ ^c Or*-***** ST). 

JtfE syno -7 " MEFs {C*3V^T, "9*— * lUi^S ftV^ CH0P/Gaddl53 *5it5 ATF- 
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6 fr&tt ER ^h^^#iiSIOW s ii^^, rtb6>©SeKtt. ER 
^bV^WStS URP (dgi-^i-S £%;t£>;ftT^3 0 Lfc^oT, syno"'" 
MEFs -e» N T/Kb — i/^fi N ER ^ h Ix^^^bfd UPR 3RSr^Ut , ett4< % 
ERAD 3R©aEtfeJClJ:oTfH»*^5 <fc 5 RlSfc^S. *t"J&fc»*> % ERAD 

itS r4^©iJIJ te^"HT4:T?a>5o CHIP, gp78/AMFR s — ^r^ N $5 J: 
Fbx2/FBGl/NFB42#mK O^^^fc^^^y if (E3) 3$ N ERAD SUZLBB-^-f 

ftv^fcd>£> % J^f?^M@(c43V>-cifi:5Efc*5©-efc5 5 e 3U<»?Srau fife 

10 ©atr^^JJ £ (E3) ©^-Cfe^KlV/ If^-y ERAD TfcKLjS^XM 

ERAD ^(D=L\f^^>V (E3) (D ^^'hlft^JSrfe 5 £ £> *bT V> 

15 5g£-& Hrdlp/Del3 (Bays,N.W., Gardner, R. G. , Seelig.L.P. , Joazeiro, C. A. , 
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SEQUENCE LISTING 

<110> LOCOMOGENE, INC. 

<120> Drugs for treatment of Hematopoietic diseases 

<130> BHP-A0301P 

<140> 
<141> 

<150> US 60/495,001 
<151> 2003-08-13 

<160> 4 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 3374 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (403).. (2256) 
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<400> 1 

gccctttctt atgagcatgc ctgtgttggg ttgacagtga gggtaataat gacttgttgg 60 

ttgattgtag atatagggct ctcccttgca aggtaattag gctccttaaa ttacctgtaa 120 

gattttcttg ccacagcatc cattctggtt aggctggtga tcttctgagt agtgatagat 180 

tggttggtgg tgaggtttac aggtgttccc ttctcttact cctggtgttg gctacaatca 240 

ggtggcgtct agagcagcat gggacaggtg ggtaagggga gtcttctcat tatgcagaag 300 

tgatcaactt aaatctctgt cagatctacc tttatgtagc ccggcagtcg cgcggattga 360 

gcgggctcgc ggcgctgggt tcctggtctc cgggccaggg ca atg ttc cgc acg 414 

Met Phe Arg Thr 
1 

gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg get gtg gtg get 462 
Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly Ala Val Val Ala 
5 10 15 20 



cac gcc tac tac etc aaa cac cag ttc tac ccc act gtg gtg tac ctg 
His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr Val Val Tyr Leu 
25 30 35 
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acc aag tec age ccc age atg gca gtc ctg tac ate cag gee ttt gtc 558 

Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He Gin Ala Phe Val 
40 45 50 

ctt gtc ttc ctt ctg ggc aag gtg atg ggc aag gtg ttc ttt ggg caa 606 
Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val Phe Phe Gly Gin 
55 60 65 

ctg agg gca gca gag atg gag cac ctt ctg gaa cgt tec tgg tac gee 654 
Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg Ser Trp Tyr Ala 
70 75 80 

gtc aca gag act tgt ctg gee ttc acc gtt ttt egg gat gac ttc age 702 
Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg Asp Asp Phe Ser 
85 90 95 100 

ccc cgc ttt gtt gca etc ttc act ctt ctt etc ttc etc aaa tgt ttc 750 
Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe Leu Lys Cys Phe 
105 110 115 

cac tgg ctg get gag gac cgt gtg gac ttt atg gaa cgc age ccc aac 798 
His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu Arg Ser Pro Asn 
120 125 130 

ate tec tgg etc ttt cac tgc cgc att gtc tct ctt atg ttc etc ctg 846 
He Ser Trp Leu Phe His Cys Arg He Val Ser Leu Met Phe Leu Leu 
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135 140 145 

ggc ate ctg gac ttc etc ttc gtc age cac gee tat cac age ate ctg 894 
Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr His Ser He Leu 
150 155 160 

acc cgt ggg gee tct gtg cag ctg gtg ttt ggc ttt gag tat gee ate 942 
Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe Glu Tyr Ala He 
165 170 175 180 

ctg atg acg atg gtg etc acc ate ttc ate aag tat gtg ctg cac tec 990 
Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr Val Leu His Ser 
185 190 195 

gtg gac etc cag agt gag aac ccc tgg gac aac aag get gtg tac atg 1038 
Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys Ala Val Tyr Met 
200 205 210 

etc tac aca gag ctg ttt aca ggc ttc ate aag gtt ctg ctg tac atg 1086 
Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val Leu Leu Tyr Met 
215 220 225 



gec ttc atg acc ate atg ate aag gtg cac acc ttc cca etc ttt gee 
Ala Phe Met Thr He Met He Lys Val His Thr Phe Pro Leu Phe Ala 
230 235 240 
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ate egg ccc atg tac ctg gee atg aga cag ttc aag aaa get gtg aca 1182 
lie Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys Lys Ala Val Thr 
245 250 255 260 

gat gec ate atg tct cgc cga gee ate cgc aac atg aac acc ctg tat 1230 
Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met Asn Thr Leu Tyr 
265 270 275 

cca gat gee acc cca gag gag etc cag gca atg gac aat gtc tgc ate 1278 
Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp Asn Val Cys He 
280 285 290 

ate tgc cga gaa gag atg gtg act ggt gec aag aga ctg ccc tgc aac 1326 
He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg Leu Pro Cys Asn 
295 300 305 

cac att ttc cat acc age tgc ctg cgc tec tgg ttc cag egg cag cag 1374 
His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe Gin Arg Gin Gin 
310 315 320 

acc tgc ccc acc tgc cgt atg gat gtc ctt cgt gca teg ctg cca gcg 1422 
Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala 
325 330 335 340 



cag tea cca cca ccc ccg gag cct gcg gat cag ggg cca ccc cct gec 
Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly Pro Pro Pro Ala 
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345 350 355 

ccc cac ccc cca cca etc ttg cct cag ccc ccc aac ttc ccc cag ggc 1518 
Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn Phe Pro Gin Gly 
360 365 370 

etc ctg cct cct ttt cct cca ggc atg ttc cca ctg tgg ccc ccc atg 1566 
Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu Trp Pro Pro Met 
375 380 385 

ggc ccc ttt cca cct gtc ccg cct ccc ccc age tea gga gag get gtg 1614 
Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser Gly Glu Ala Val 
390 395 400 

get cct cca tec acc agt gca gca gec ctt tct egg ccc agt gga gca 1662 
Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg Pro Ser Gly Ala 
405 410 415 420 

get aca acc aca get get ggc acc agt get act get get tct gec aca 1710 
Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala Ser Ala Thr 
425 430 435 



gca tct ggc cca ggc tct ggc tct gec cca gag get ggc cct gee cct 
Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly Pro Ala Pro 
440 445 450 
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ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg cct cca ccc 1806 
Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu Pro Pro Pro 
455 460 465 

ttt gcc ttc ccc cca atg cct gtg ccc cct gcg ggc ttt get ggg ctg 1854 
Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe Ala Gly Leu 
470 475 480 

acc cca gag gag eta cga get ctg gag ggc cat gag egg cag cac ctg 1902 
Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg Gin His Leu 
485 490 495 500 

gag gcc egg ctg cag age ctg cgt aac ate cac aca ctg ctg gac gcc 1950 
Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu Leu Asp Ala 
505 510 515 

gcc atg ctg cag ate aac cag tac etc acc gtg ctg gcc tec ttg ggg 1998 
Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala Ser Leu Gly 
520 525 530 

ccc ccc egg cct gcc act tea gtc aac tec act gag ggg act gcc act 2046 
Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly Thr Ala Thr 
535 540 545 

aca gtt gtt get get gcc tec tec acc age ate cct age tea gag gcc 2094 
Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser Ser Glu Ala 
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550 555 560 

acg acc cca acc cca gga gcc tec cca cca gec cct gaa atg gaa agg 2142 
Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu Met Glu Arg 
565 570 575 580 

cct cca get cct gag tea gtg ggc aca gag gag atg cct gag gat gga 2190 
Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro Glu Asp Gly 
585 . 590 595 

gag ccc gat gca gca gag etc cgc egg cgc cgc ctg cag aag ctg gag 2238 
Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin Lys Leu Glu 
600 605 610 

tct cct gtt gcc cac tga cactgcccca gcccagcccc agcctctgct 2286 
Ser Pro Val Ala His 
615 

cttttgagca gccctcgctg gaacatgtcc tgccaccaag tgccagctcc ctctctgtct 2346 
gcaccaggga gtagtacccc cagctctgag aaagaggegg catcccctag gccaagtgga 2406 
aagaggctgg ggttcccatt tgactccagt cccaggcagc catggggatc tegggtcagt 2466 
tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga aggcagaagg 2526 
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tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg ggctgcccct 2586 
ccaagcccta cttgtatgtg cggagtcaca ctgcagtgcc gaacagtatt agctcccgtt 2646 
cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc tggcccaccc 2706 
ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct cttgtggtgg 2766 
tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca cacaactcag 2826 
ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc ctgccccgcc 2886 
cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg tctcacccag 2946 
cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg accactgcaa 3006 
tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt tagaattgga 3066 
attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg aatgcttaat 3126 
cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga aaaggctctg 3186 
tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc ccttggtttt 3246 
gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa atattgtaca 3306 
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aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa caaaaaaaaa 3366 



aaaaaaaa 3374 



<210> 2 
<211> 617 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 

Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 

Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 
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Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 

Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 
180 185 190 

Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 



Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 
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Leu Leu Tyr Met Ala Phe Met Thr lie Met He Lys Val His Thr Phe 
225 230 235 240 

Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 

Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
290 295 300 

Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
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355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 

Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg 
405 410 415 

Pro Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala 
420 425 430 

Ala Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala 
435 440 445 

Gly Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro 
450 455 460 

Leu Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly 
465 470 475 480 



Phe Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu 
485 490 495 
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Arg Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr 
500 505 510 

Leu Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu 
515 520 525 

Ala Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu 
530 535 540 

Gly Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro 
545 550 555 560 

Ser Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro 
565 570 575 

Glu Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met 
580 585 590 

Pro Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu 
595 600 605 

Gin Lys Leu Glu Ser Pro Val Ala His 
610 615 



<210> 3 
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<211> 3028 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (60).. (1910) 

<400> 3 

gcagtcgcgc ggattgagcg ggctcgcggc gctgggttcc tggtctccgg gccagggca 59 

atg ttc cgc acg gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg 107 
Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

get gtg gtg get cac gcc tac tac etc aaa cac cag ttc tac ccc act 155 
Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

gtg gtg tac ctg acc aag tec age ccc age atg gca gtc ctg tac ate 203 
Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr lie 
35 40 45 



cag gcc ttt gtc ctt gtc ttc ctt ctg ggc aag gtg atg ggc aag gtg 
Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 
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ttc ttt ggg caa ctg agg gca gca gag atg gag cac ctt ctg gaa cgt 299 
Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

tec tgg tac gec gtc aca gag act tgt ctg gec ttc acc gtt ttt egg 347 
Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

gat gac ttc age ccc cgc ttt gtt gca etc ttc act ctt ctt etc ttc 395 
Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

etc aaa tgt ttc cac tgg ctg get gag gac cgt gtg gac ttt atg gaa 443 
Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

cgc age ccc aac ate tec tgg etc ttt cac tgc cgc att gtc tct ctt 491 
Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 

atg ttc etc ctg ggc ate ctg gac ttc etc ttc gtc age cac gec tat 539 
Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

cac age ate ctg acc cgt ggg gec tct gtg cag ctg gtg ttt ggc ttt 587 
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His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

gag tat gcc ate ctg atg acg atg gtg etc ace ate ttc ate aag tat 635 
Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 
180 185 190 

gtg ctg cac tec gtg gac etc cag agt gag aac ccc tgg gac aac aag 683 
Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 

get gtg tac atg etc tac aca gag ctg ttt aca ggc ttc ate aag gtt 731 
Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

ctg ctg tac atg gcc ttc atg acc ate atg ate aag gtg cac acc ttc 779 
Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 

cca etc ttt gcc ate egg ccc atg tac ctg gcc atg aga cag ttc aag 827 
Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 



aaa get gtg aca gat gcc ate atg tct cgc cga gcc ate cgc aac atg 
Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 
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aac acc ctg tat cca gat gcc acc cca gag gag etc cag gca atg gac 923 
Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

aat gtc tgc ate ate tgc cga gaa gag atg gtg act ggt gcc aag aga 971 
Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
290 295 300 

ctg ccc tgc aac cac att ttc cat acc age tgc ctg cgc tec tgg ttc 1019 
Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

cag egg cag cag acc tgc ccc acc tgc cgt atg gat gtc ctt cgt gca 1067 
Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

teg ctg cca gcg cag tea cca cca ccc ccg gag cct gcg gat cag ggg 1115 
Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
340 345 350 

cca ccc cct gcc ccc cac ccc cca cca etc ttg cct cag ccc ccc aac 1163 
Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 



ttc ccc cag ggc etc ctg cct cct ttt cct cca ggc atg ttc cca ctg 
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Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

tgg ccc ccc atg ggc ccc ttt cca cct gtc ccg cct ccc ccc age tea 1259 
Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 

gga gag get gtg get cct cca tec acc agt gca gec ctt tct egg ccc 1307 
Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 
405 410 415 

agt gga gca get aca acc aca get get ggc acc agt get act get get 1355 
Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 
420 425 430 

tct gee aca gca tct ggc cca ggc tct ggc tct gec cca gag get ggc 1403 
Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 
435 440 445 

cct gec cct ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg 1451 
Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 



cct cca ccc ttt gec ttc ccc cca atg cct gtg ccc cct gcg ggc ttt 
Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 
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get ggg ctg acc cca gag gag eta cga get ctg gag ggc cat gag egg 1547 
Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 
485 490 495 

cag cac ctg gag gee egg ctg cag age ctg cgt aac ate cac aca ctg 1595 
Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 
500 505 510 

ctg gac gee gee atg ctg cag ate aac cag tac etc acc gtg ctg gee 1643 
Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 
515 520 525 

tec ttg ggg ccc ccc egg cct gee act tea gtc aac tec act gag ggg 1691 
Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
530 535 540 

act gec act aca gtt gtt get get gee tec tec acc age ate cct age 1739 
Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 
545 550 555 560 

tea gag gee acg acc cca acc cca gga gee tec cca cca gee cct gaa 1787 
Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 
565 570 575 

atg gaa agg cct cca get cct gag tea gtg ggc aca gag gag atg cct 1835 
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Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 
580 585 590 

gag gat gga gag ccc gat gca gca gag etc cgc egg cgc cgc ctg cag 1883 
Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 

aag ctg gag tct cct gtt gec cac tga cactgcccca gcccagcccc 1930 
Lys Leu Glu Ser Pro Val Ala His 
610 615 

agcctctgct cttttgagca gccctcgctg gaacatgtcc tgccaccaag tgccagctcc 1990 

ctctctgtct gcaccaggga gtagtacccc cagctctgag aaagaggegg catcccctag 2050 

gccaagtgga aagaggctgg ggttcccatt tgactccagt cccaggcagc catggggatc 2110 

tegggtcagt tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga 2170 

aggcagaagg tttagectet gagaagcect cttcttcccc cacccctttc caggagaagg 2230 

ggctgcccct ccaagcccta cttgtatgtg eggagtcaca ctgcagtgcc gaacagtatt 2290 

agctcccgtt cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc 2350 

tggcccaccc ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct 2410 
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cttgtggtgg tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca 2470 
cacaactcag ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc 2530 
ctgccccgcc cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg 2590 
tctcacccag cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg 2650 
accactgcaa tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt 2710 
tagaattgga attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg 2770 
aatgcttaat cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga 2830 
aaaggctctg tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc 2890 
ccttggtttt gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa 2950 
atattgtaca aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa 3010 



caaaaaaaaa aaaaaaaa 



3028 



<210> 4 
<211> 616 
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<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 

Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 

Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
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115 120 125 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 

Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 
180 185 190 

Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 

Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 



Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 



WO 2005/016367 



PCT/JP2004/011951 



2 5/2 7 

Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
290 295 300 

Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 
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Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 
405 410 415 

Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 
420 425 430 

Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 
435 440 445 

Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 

Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 

Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 
485 490 495 

Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 
500 505 510 

Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 
515 520 525 

Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
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530 535 540 

Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 
545 550 555 560 

Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 
565 570 575 

Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 
580 585 590 

Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 



Lys Leu Glu Ser Pro Val Ala His 
610 615 
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